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VISUAL IMPACT ASSESSMENT:  NEW GUIDANCE FROM FHWA 
Craig Churchward, Senior Transportation Landscape Architect 
HDR Minneapolis 
ABSTRACT 
In 2015, in response to a study conducted by the National Cooperative Highway Research Program 
(NCHRP), the FHWA adopted new guidance on how to conduct an assessment of the visual impacts 
caused by highway projects.  The new guidance replaced the agency’s original VIA process published in 
1981.  The older guidance was premised on the concept that scenic beauty was an attribute inherent in 
the landscape.  It assumed that the less a landscape had been modified by human intervention—that is, 
the more natural it was—the greater its scenic quality.  Although the 1981 FHWA VIA process recognized 
that people reacted to changes in the landscape, it strictly defined impacts to visual quality only as 
changes to existing visual resources.   
The revised 2015 FHWA VIA process was premised on a very different assumption of the nature of the 
perception of visual quality and, subsequently, visual impacts.  The new process was based on the 
concept of transactional perception, a concept that our perception of the environment, and 
consequently our assessment of visual impacts, is a result of our interaction with the environment.  
Visual quality was an experience that could not be isolated in the nature of the environment nor strictly 
“in the eye of the beholder.”  It isn’t made up but it isn’t concrete, either.  It is the nebulous interaction 
between viewers and visual resources. 
The 2015 FHWA VIA process has four phases—Establishment, Inventory, Analysis, and Design.  The 
Establishment Phase identifies the visual attributes of the proposed project, the legal and customary 
visual preferences of viewers, and the geographic Area of Visual Effect (AVE). The Inventory Phase 
identifies the visual resources as being from the natural, cultural, or project environments. It also 
identifies viewers as either neighbors or travelers. It concludes by defining the experience of visual 
quality as a composite of three components: 1) the viewer’s perception of the harmony of the AVE’s 
natural resources, 2) the perceived order of its cultural resources, and 3) the coherence of the resources 
that were used to build the highway. The Analysis Phase begins by identifying the compatibility of the 
visual character of the proposed project with the visual character of the surrounding landscape. It 
continues by identifying the sensitivity viewers will have to the changes to visual resources the project 
will cause. It concludes by assessing if the project will adversely or beneficially affect the experience of 
perceiving natural harmony, cultural order, and project coherence of neighbors and travelers. The 
Design Phase completes the VIA by determining methods for mitigating adverse impacts and advancing 
beneficial impacts to visual quality.   
INTRODUCTION 
Do we need someone to tell us if a natural landscape is harmonious or disharmonious?  Do we need 
someone to tell us if a cultural landscape is orderly or disorderly? Do we need someone to tell us if the 
design of a highway corridor is coherent or incoherent? Probably not. 
Although federal, state, and local governments have been involved in the aesthetics of roadway design 
in America since at least the 19th Century, it wasn’t until the 1960s, as our nation’s roadways were 
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becoming a ubiquitous and consequently a dominant feature of the American landscape that calls for a 
more aesthetic treatment of the roadway environment became increasingly common. 
In particular, the voice of Lady Bird Johnson, wife of President Lyndon Johnson, thought that federally-
funded highways should display the botanical diversity of the country’s landscapes and that in urban 
streets should be planted with trees, shrubs, grasses, and flowers to improve the physical and 
psychological well-being of the city dweller.  
 
Figure 1:  US Postage stamps promoting roadway beautification. Source: Mystic Stamp Company 
The most important person in her audience was her husband, who was unequivocal in his support for 
her and her ideas to beautify America.  He strong-armed Congress into funding roadside aesthetics—an 
aesthetic that went beyond planting design.  In 1965, the President, in a special message to Congress, 
stated: “I hope that in all levels of government our planners and builders will remember that highway 
beautification is more than a matter of planting trees or setting aside scenic areas. The roads themselves 
must reflect, in location and design, increased respect for natural and social integrity and unity of the 
landscape and communities through which they pass” (Johnson 1965). 
Along with other major issues percolating in American society in the late 1960s, environmental concerns 
were reaching a point politically where Congress passed and President Richard Nixon signed the 
National Environmental Policy Act (NEPA) of 1969.  This act declared it was the responsibility of the 
government to assure for all Americans aesthetically pleasing surroundings: 
It is “the continuing responsibility of the Federal Government to use all practicable means…to 
improve and coordinate Federal plans, functions, programs, and resources to…assure for all 
Americans safe, healthful, productive, and aesthetically and culturally pleasing surroundings.” 
(USC 1969)[Emphasis added]  
THE 1981 FHWA RESPONSE  
In response to the legislation, the newly formed federal Department of Transportation asked each of its 
constituent administrations to develop procedures for meeting the requirements of NEPA.  To meet the 
requirement of assuring the public aesthetically pleasing surroundings, the Federal Highway 




Figure 2: Cover of the 1981 version of FHWA’s VIA guidance.  Source: FHWA.  
The 1981 FHWA VIA process was decidedly regulatory, assuming that roadways were an environmental 
problem that required impact assessment and mitigation.  The FHWA 1981 VIA process was premised on 
three interlocking ideas: 
• Visual quality is inherent in the landscape; 
• Visual impacts are a response to landscape change; 
• Visual quality and visual impacts can be quantified. 
The underlying concept on which the 1981 FHWA VIA process was based is the psychological concept of 
stimulus-response.  The stimulus was the environment’s visual resources, or more accurately, the 
changes the project would cause to those visual resources.   People, as viewers, responded to the 
change.  The change in the visual resources coupled with the response of viewers to those changes 
defined a proposed project’s visual impacts. 
The process was complex. To analyze changes to visual resources, the visual character and visual quality 
of the landscape were evaluated before and after the construction of a project. (Typically, this was done 
by comparing photographs of the existing landscape with simulations of what the landscape would look 
like after construction.)  Changes to the landscape’s visual character were measured by changes to its 
artistic nature, such as changes to its Pattern Elements (defined as form, line, color, and texture) and 
changes to its Pattern Character (defined as scale, diversity, continuity, and dominance). Changes to the 
landscape’s visual quality were measured by changes to vividness, intactness, and unity. 
3
 
Figure 3: Flow Chart of 1981 FHWA VIA process as interpreted by Caltrans.  Source: Caltrans. 
Vividness defined the memorability of a landscape.  Intactness defined the level to which the landscape 
had not been disfigured by humans. Unity was defined by the degree to which the landscape presented 
itself as a pleasing composition. These three attributes were measured on a 5-point scale before and 
after construction, numerically defining the changes in each attribute.  
Although these measurements were meant to be objective—that is they were attributes inherent in the 
landscape independent of people. Ironically, however, none of these attributes were measurable by an 
instrument, but rather were the recorded ratings of professionals.  For example, the measurements of 
visual quality—vividness, intactness, and unity—actually measured attributes—memorability, 
disfigurement, and composition—which required the presence or judgment of people. Consequently, 
the measurement of visual quality was not a set of objectively intrinsic attributes inherent in the 
landscape but rather merely the subjective opinions of professionals, usually landscape architects.  
Similarly the analysis of viewers was complex. The 1981 FHWA VIA process divided viewers into two 
main groups: Neighbors who had views to the roadway and travelers who had views from the roadway. 
Neighbors and their visual interests were defined by land use and activities.  Travelers and their visual 
interests were defined by their reason for travel and their mode of travel. Regardless of being a 
neighbor or traveler, viewer response was defined by viewer reaction to the changes the project would 
cause to the corridor’s visual resources. The response was predicated on viewer exposure (based on a 
viewers’ location, quantity, and duration) and viewer sensitivity (based on a viewer’s activity, awareness, 
and local values). Viewer exposure and viewer sensitivity were to be measured before and after 
construction.   
Although the pretense was that these measurements were objective, they were only actually the 
opinions of professionals. Actual neighbors and travelers were rarely asked to participate. If they were 




Analyzing the impacts from multiple key views based on comparing before photographs with 
simulations of the scene after construction were very complex.  Below is an example of the analysis of a 
single key view.4  
 
Figure 4: Two-page spread from I-5 VIA document showing an example of the worksheet Caltrans’ landscape 
architects used to tabulate visual impacts at selected key views caused by the reconstruction of the freeway. 
Source: Caltrans.   
CRITICISM 
As reported at the 2017 Visual Resources Stewardship Conference by Dr. James Palmer, a study 
published by the National Cooperative Highway Research Program (Churchward et al 2013) that 
evaluated the utility of various visual impact assessment methodologies, found the 1981 FHWA process: 
• Complex, time-consuming, and difficult to follow; 
• Inconsistently and arbitrarily applied; 
• Expert driven with little public involvement; 
• Not reflective of contemporary research. 
The report suggested that a new process be developed that was: 
• Scientifically and legally defensible; 
• Administratively understandable and practical; 
And that the assessment process: 
• Thoroughly engage all stakeholders; 
• Provide flexibility and customized tailoring; 
• Effectively contribute to decision making; 











ANOTHER FHWA RESPONSE 
In response to the NCHRP report, the FHWA hired ICF International and Avenue Design Partners to 
develop a new process.  The process was published online in January of 2015 as Guidelines for the Visual 
Impact Assessment of Highway Projects. The process has four phases: Establishment, Inventory, 
Analysis, and Design.  
It is premised on the concept of transactional 
perception, in which the observer (the subject) 
and the item being observed (the object) are 
inseparable parts of a closed system of 
perception. 
Credit for the concept of transactional 
perception is usually given to the American 
philosopher John Dewey, who in 1934 expressed 
the idea in a book entitled, Art as Experience.  
British geographer, Jay Appleton—who is 
primarily known (at least to landscape architects) 
as the person who proposed that our aesthetic 
responses to landscapes are predicated on our 
evolution as a species (that we instinctively 
prefer landscapes with habitats which will 
support and nurture us)—notes in his The 
Experience of Landscape: 
“Dewey’s main message is that beauty 
resides neither intrinsically in ‘beautiful’ 
objects nor ‘in the eye of the beholder’, but 
that it is to be discovered in the relationship 
between the individual and his environment, 
in short, what he calls ‘experience.’” 
Using a Venn diagram to illustrate Dewey’s 
transactional approach, it becomes apparent 
that visual quality is the result of the interaction 
between object and subject and that it isn’t an 
intrinsic quality inherent in either visual 
resources or viewers.  Visual Quality is the result 
of visual resources plus viewers. Visual Quality is 
the value people place on their relationship (their 
experience) with the visual resources in their 
environment. Visual Impacts are how these 
values are affected by a proposed action, such as 
constructing a highway. 
Figure 5: Diagram of the four phases of the 2015 FHWA 
VIA process. Source: FHWA as modified for MnDOT by 
HDR. 
Figure 6: Venn diagram illustrating the application of 
the concept of transactional perception to to the 
process of conducting visual impact assessments. 
Source: HDR. 
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The differences between the 1981 FHWA VIA process and that agency’s 2015 process can be starkly 
identified in a table.  In addition to the employing a transactional approach, the major difference 
between the 1981 FHWA VIA process and the 2015 process is that measurement shifts from a numerical 
basis to a narrative basis. 
 
Figure 6: Comparison of attributes of the 1981 FHWA VIA process with the 2015 FHWA VIA process. Source: 
HDR. 
NEW FHWA VIA GUIDANCE 
Establishment Phase 
The 2015 FHWA VIA process has four 
phases.  The first, the Establishment Phase, 
completes three preliminary tasks. It 1) 
defines the project’s general visual 
character, 2) identifies the legal and 
customary visual preferences of the 
affected population, and 3) it constructs the 
Area of Visual Effect (AVE).   
A general narrative of the nature of the 
project is used to establish the project’s 
visual character.  The emphasis is on the 
word “general” and is typically already 
defined by the project’s Purpose and Need 
Statement. Typically it will answer such 
questions as: 
• How much traffic is anticipated? 
• How many lanes will be needed? 
• Will it be a street or highway? 
• Will it have intersections or interchanges? 
• Will it be multimodal? 
• Will it accommodate pedestrians and bicyclists? 
• Will there be bridges, retaining walls, noise walls, traffic barriers, signs, and lights? 
Figure 7: Venn diagram illustrating the application of 
transactional perception to the establishment of a project's 
Area of Visual Effect (AVE).  Source: HDR. 
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Note that there is no discussion of any landscape attributes or any elements other than those that 
compose the roadway. 
The second task of the Establishment Phase provides a narrative identifying the legal and customary 
visual preferences of the affected population. It identifies if there is any federal, state, or local 
restrictions or requirements related to the aesthetic nature of the natural or cultural environments. In 
particular it asks: 
• Are there protected natural or cultural resources? 
• Do building codes require a particular aesthetic treatment? 
• Are there plans or standards that are to be applied to thoroughfares or other public spaces? 
 
In addition to these legal requirements, this task also identifies if there are iconic or even common 
aesthetic features that customarily define the community and its quality of life? Postcards, calendars, 
popular attractions all provide evidence of a community’s visual preferences. 
The final task of the Establish Phase is to define the project’s Area of Visual Effect (AVE).  Although this is 
typically thought of as the project’s viewshed, it is, using the concept of transactional perception, 
slightly more nuanced.  The AVE is defined by landscape constraints, typically landform, vegetation, and 
buildings and the physiological limitations of human sight, which may further constrict the actual area 
the project visually affects.   
Inventory Phase                   
Reflecting the structure of transactional model of perception, the Inventory Phase is also divided into 
three tasks. In the first task, the status of the environment’s visual resources and their capacity to 
absorb change is identified.  The second task identifies viewers and their visual preferences. The third 
task defines visual quality as the result of the interaction between the existing status of visual resources 
and visual preferences of different types of viewers. It defines existing visual quality as the value viewers 
place on their relationship—their experience—with their environment.  
Visual resources include those items 
typically found in the natural environment 
(such as land, water, vegetation, and 
animals); the cultural environment (such 
as buildings, infrastructure, structures, 
iconic artifacts and art); or the project 
environment (such as highway geometrics, 
grading, constructed elements, vegetative 
cover, ancillary visual elements, and 
atmospheric conditions.) 
Viewers include both travelers and 
neighbors. Travelers and their visual 
preferences are predicated on their mode 
of travel (motorized personal vehicle, transit, bicycle, or 
pedestrian) and their reason for travel. Neighbors and their 
Figure 8: Visual Quality is defined by the 2015 FHWA VIA 
process as the experience viewers have of a corridor’s natural, 
cultural, and project visual resources.  Source: HDR. 
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visual preferences are determined by land use and activity. 
Visual quality is defined by the sense of harmony viewers perceive viewing the resources that compose 
the natural environment; the order they perceive viewing the resources that compose the cultural 
environment; and the coherence they perceive viewing the resources that compose the project 
environment. These perceptions of natural harmony, cultural order, and project coherence are 
evaluated in relationship to how well they meet the visual preferences of viewers.  In comparison to a 
viewer group’s visual preferences, is the natural harmony of the existing scene harmonious or 
disharmonious? Is cultural order, orderly or disorderly? Is project coherence, coherent or incoherent? 
Answers to these questions are documented as a narrative description of existing visual quality in the 
VIA.  
     
Figure 9: The three attributes of Visual Quality--Natural Harmony, Cultural Order, and Project Coherence—are 
measured in comparison with the visual preferences of the Affected Population. Sources: Caltrans, HNTB, and 
Google, 2005. 
Analysis Phase 
Again, reflecting the structure of transactional model of perception, the third phase of the 2015 FHWA 
VIA process, the Analysis Phase, is composed of three tasks. It first assesses the compatibility of the 
visual character of the proposed project (originally established in the Establishment Phase) with the 
existing visual character of the project area (originally inventoried in the Inventory Phase). This task is 
reported as a narrative discussing the how the project’s scale, forms, and materials are capable of being 
visually absorbed by the existing 
landscape. The second task assesses the 
sensitivity of viewers to the visual 
changes the project will cause to existing 
visual resources.  Their sensitivity is 
defined as a function of their exposure to 
the change—that is, their proximity to 
the change, the number of viewers that 
will see the change, and how long they 
will be observing the change.  Sensitivity 
is also a function of viewer awareness.  
How attentive will these viewers be to 
change?  Are they focused on a particular 
view? Are there visual resources that are 
protected either by statute or by custom? 
Figure 10: Venn diagram illustrating the basis of the Analysis 




Using this information, the third task of the Analysis Phase determines how the experience of visual 
quality as defined by the experiences viewers have of natural harmony, cultural order, and project 
coherence will be altered if the proposed project is constructed.  Although the 2015 FHWA VIA process 
suggests that these three tasks be reported as a narrative, another more graphic way to document this 
comparative analysis has emerged since the publication of the FHWA VIA process five years ago.   
This technique uses what is referred to a “Slider-Bar Tool.”  The slider-bar is a relative scale that 
compares the state of existing visual quality with what viewers would prefer to see compared to the 
visual quality of proposed alternatives.  It is a tool that allows decision makers to see if a proposed 
alternative is improving or detracting from desired natural harmony, cultural order, or project 
coherence.  
 
Figure 11: "Slider-Bar Tool" applied to the visual impact assessment of the Stewart River Bridge project for the 
Minnesota Department of Transportation. Source: HDR.  
This tool is typically employed during public meetings and workshops although it has also been 
employed by experts and subsequently reviewed by the public or regulatory agencies.  It is an effective 
illustrative tool for summarizing the analytic narrative. It is easily understood by stakeholders, leading to 
a better understanding of visual impacts by documenting the relative capabilities of alternatives for 
obtaining or sustaining the desired levels of the natural harmony, cultural order, and project coherence.  
Design Phase  
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Like the other phases of the 2015 FHWA VIA process, the Design Phase is premised on the transactional 
perception—but with an 180⁰ twist.  Rather than the environment and viewers interacting to create the 
experience of visual quality, the design phase starts with the desired experience of visual quality and 
works back, acting on the environment 
and viewers to create a project that 
best approaches the desired 
experience. It starts with what are the 
desired visual preferences of the 
affected population for natural 
harmony, cultural order, and project 
coherence and then asks how can 
changes caused to visual resources or 
viewers by the project be effected by 
mitigation or enhancement measures. 
Goal first. (See Figure 13.) Action 
second. And actions can act on visual 




Acting on visual resources, adverse impacts to visual quality can be mitigated by:  
• Maintaining existing visual resources 
• Minimizing changes to visual resources 
• Lessening changes to visual resources over time 
• Compensating by adding complementary visual resources 
Or acting further on visual resources, existing visual quality can be enhanced by: 
• Removing or rehabilitating currently degraded resources 
• Adding complementary resources 
Acting on viewers, adverse impacts to visual quality can be mitigated by: 
• Maintaining existing viewers and views 
• Minimizing changes to viewers and views 
• Lessening changes to views over time 
• Re-establishing similar views 
• Creating new views of other features of interest to viewers 
Or acting further on viewers, existing visual quality can be enhanced by: 
• Screening undesirable views 
• Restoring currently obscured or damaged views 
• Creating new desirable views 
• Adding new types of viewers 
The following table updated from the 2015 FHWA VIA process provides a summary of the range 
of actions available to designers to mitigate adverse impacts and to advance beneficial impacts 
to visual quality. 
Figure 12: Venn diagram illustrating the basis of the Design Phase of 
the 2015 FHWA VIA process is transactional perception. Source: HDR. 
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Figure 13: Table of the range of actions a transportation designer could use for mitigating adverse impacts or 
advancing beneficial impacts to existing visual quality. Source: FHWA as modified for MnDOT by HDR. 
CONCLUSION 
Completing and documenting the Design Phase concludes the visual impact assessment process.  
Typically the VIA would end with a recommendation of a visually preferred alternative that could be 
supported by the community. The final report would include design recommendations for mitigating 
adverse visual impacts and advancing beneficial visual impacts that would maintain or enhance existing 
visual quality by maintaining or enhancing the visual character the affected environment and the visual 
preferences of the affected population. A summary of the VIA would be included in the project’s 
environmental documents. 
 
RANGE OF DESIGN PHASE ACTIONS 
Impact Type Action Type Action Affecting 
Environment  (Visual Resources 
of the Natural, Cultural, or 
Project Environments) 
Viewers  (Travelers and 
Neighbors) 
Adverse Mitigation Avoidance Choose alternatives that 
maintain the quantity and 
quality of existing visual  
resources 
Maintain existing views for  
all viewer groups 
Minimization Choose alternatives that do the  
least harm to existing visual  
resources 
Maintain to the largest  extent 
possible existing views  for most 
viewer groups 
Reduction Alter project parameters or  modify 
the preferred alternative  to lessen 
adverse impacts on  visual 
resources 
Alter project or its  
parameters to lessen  adverse 
impacts on viewers  and their 
views 
Compensation Replace adversely affected  
resource with the same type of  
resource or provide substitute  for 
affected resource 
Re-establish similar  views 
of the same visual  feature 
or create  substitute views 
of  similar visual features  
or other features of  
interest to viewers 
Beneficial Enhancement 
Restoration Remove degraded  
resources 
Screen undesirable  
views 
Rehabilitate degraded visual  
resources 
Restore obscured views  
or damaged viewing  
locations 
Improvement Add complementary visual  
resources to the natural,  
cultural, or project  
environments 
Create desirable views  
that contribute to the  
viewer’s desired visual  
experience 
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The original approach the FHWA used for assessing visual impacts, as stated at the beginning of this 
essay, was decidedly regulatory. But by including a design phase, the new 2015 FHWA VIA process fulfills 
another promise of NEPA legislation, which states: 
 
 “….all agencies of the Federal Government shall utilize a systematic, interdisciplinary approach 
which will insure the integrated use of the natural and social sciences and the environmental 
design arts in planning and in decision-making which may have an impact on man’s 
environment” (USC 1969). 
 
By utilizing the 2015 FHWA VIA process in the development and environmental 
documentation of their highway projects, transportation agencies will be able to fulfill the 
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